In this issue, a provocative editorial by Clark, Spitzer, and Laskin on obstetric antiphospholipid syndrome (APS), "Has the black swan swallowed a red herring?" 1 endorses and strengthens the concerns the Obstetric APS Task Force expressed during the 14th International Congress on Antiphospholipid Antibodies 2 . Such worry relates to the excessive enthusiasm displayed by clinicians when diagnosing and treating obstetric APS, and originates from the paucity of data in support of the association of antiphospholipid antibodies (aPL) and obstetric morbidity as well as from the lack of incontrovertible evidence of the benefit of treatment. Indeed, despite the strong evidence for the pathogenic role of β 2 -glycoprotein-I (β 2 -GPI) dependent-aPL in vitro and in vivo models, drawing meaningful conclusions about the clinical significance of aPL is undoubtedly prevented by the several limitations marring available studies. The strength of association is particularly weak when considering aPL and recurrent early miscarriages (REM), as emerged in the critical revision of literature conducted by the international network APS ACTION 3, 4 . The concerns over such scarcely supported fervor therefore are not without basis but may go too far, especially when the exclusion of REM from the classification criteria for APS is advocated. In support of such a proposal, the Toronto group claims that aPL-positive women experiencing REM present a favorable outcome regardless of therapeutic intervention, quoting a 2010 study by Cohn, et al. This work does suggest that combining low-dose aspirin [acetylsalicylic acid (LDASA)] plus heparin does not confer any improvement in obstetric outcome among patients with prior REM, but Clark, et al omit that an exception was identified, which concerned women carrying aPL 5 .
Available data about the efficacy of treatment in aPL-positive REM are not univocal, even though all 4 metaanalyses concluded that unfractioned heparin plus LDASA significantly improved obstetric outcome, whereas little evidence emerged for low molecular weight heparin (LMWH) 2, 6, 7 . Interestingly, the lack of effect by LMWH could be ascribed to the very same Hep/ASA trial mentioned in the editorial. In this 2009 study by Laskin, results might have been biased by inclusion criteria comprising women with REM in the context of positivity for antinuclear antibodies 8 . As a whole, the available burden of evidence surely does not convey a clear-cut demonstration of treatment inefficacy in aPL-positive women with REM. In addition, everyday clinical practice suggests its effectiveness: In a recent survey, 70% of experts devoted to APS prescribe LDASA plus LMWH not only to patients fulfilling criteria for obstetric APS but also to aPL-positive women with a history of a single or 2 early miscarriages 2 .
In support of such an approach, it might be argued that women with a first unexplained early loss and aPL display a higher risk of various pregnancy complications (not only pregnancy loss, but also intrauterine growth restriction, preeclampsia, and abruptio placentae) in a subsequent pregnancy compared to aPL-negative control women 9 .
The Canadian group also stresses the poor predictive ability of isolated positivity for anticardiolipin (aCL) and/or anti-β 2 -GPI antibodies as compared to lupus anticoagulant (LAC). We fully agree on the importance of the functional assay as the strongest predictor of pregnancy morbidity; nevertheless, the role of solid-phase criteria aPL tests should not be overlooked. In a UK series of 193 consecutive patients, a single instance of aCL/anti-β 2 -GPI antibody positivity was detected in 11.5% of patients with obstetric APS 10 ; in a multicenter European cohort, 31 out of 73 women with purely obstetric APS carried a single positivity in either aCL or anti-β 2 -GPI antibody assays 11 . Consistently, double aPL positivity with negative LAC emerged as a strong risk factor for obstetric, but not thrombotic, APS complications, with an OR of 10.8 12 . Thus the importance emerges of taking results in ELISA tests into account when diagnosing obstetric APS, even in the context of a mere single positivity at medium-high titers. Further, aPL positivity is increasingly recognized as being associated with pregnancy morbidity, even at low titer. In the above-cited London cohort, over 50% of women with pure obstetric APS had low-titer aCL and/or anti-β 2 -GPI antibodies without LAC 9 . In a series of 90 Italian subjects with APS, 73.7% of women with pure obstetric APS had aCL levels between the 99th percentile and 40 IgG phospholipid units, a significantly higher rate compared to See Obstetric APS: has the black swan swallowed a red herring?, page 155, and Prevalence and significance of aPL, page 210
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The Journal of on June 18, 2017 -Published by www.jrheum.org Downloaded from patients with thrombotic APS (16.9%) and those with both conditions (16.7%) 13 . Consistently, pregnancy outcomes in untreated patients with low aPL levels and APS-like obstetrical events are similar to women with classical APS; moreover, conventional treatment with LDASA with or without LMWH improved pregnancy outcomes to an extent comparable to otherwise healthy women with REM 14 . Clearly, the whole picture of obstetric APS is multifaceted, and the clinical significance of low-titer aPL positivity in the context of APS pregnancy morbidity is still a matter of debate: participants in the Obstetric Task Force could not agree on a univocal recommendation on whether to treat these women 2 .
Despite the clinical attention reserved to low-titer aPL positivity, we fully agree with Clark, et al about women carrying high-titer aPL experiencing a worse obstetric outcome compared to those with low-titer antibody positivity. However, we still believe that obstetric APS does represent a distinct biological entity in comparison with the vascular variant. For example, β 2 -GPI is present only on the endothelial cells of uterine vessels but not on other vascular districts in resting animals; and aPL-positive IgG fractions from pure obstetric patients trigger different cell signaling in comparison with those from thrombotic APS sera 15, 16 .
As also stated by Clark, et al, our clinical experience suggests that aPL patients cluster in 2 groups: women with low-risk aPL profile and REM on one side, and those with high-risk aPL profile who experience more severe pregnancy complications such as late losses, preeclampsia, eclampsia, or HELLP syndrome (hemolysis, elevated liver enzymes, and low platelet count) on the other 17 . This clinical observation has recently been confirmed by several lines of evidence. Women with highly positive aPL have been shown to carry an increased risk for adverse fetal and maternal complications: a good pregnancy outcome was registered in only 35% of pregnancies in women with high-titer aPL, as compared to a 77% success rate in women with low-titer antibody positivity 18 . Consistently, patients at highest risk -those with triple aPL positivity and a history of thrombosis -have been reported to benefit from additional therapies in terms of pregnancy outcome: a 100% live birthrate was achieved when patients were treated with LDASA, full-dose LMWH, intravenous immunoglobulin, and low-dose steroids 19 . Most recently, the NOH-APS observational study showed that the obstetric outcome in women with APS receiving treatment depends upon the presenting manifestation: Women with prior late events are at higher risk for an adverse late outcome in the subsequent pregnancy than those with REM 20 . It can thus be envisaged that the clinical presentation might affect the therapeutic efficacy of treatment evaluated in obstetric APS: the standard regimen including LMWH and LDASA might be effective in low-titer aPL positive REM, but not effective enough in late events associated with high-titer aPL. In the latter case, multiple treatments acting on the different aPL-mediated pathogenic mechanisms could soon become the first-line therapeutic approach.
The emerging interplay between presenting pregnancy complications and response to treatment further highlights the urgent need to better define therapeutic options according to the aPL profile and clinical subset; indeed, we reckon that a large multicenter study is strongly warranted. However, in our opinion, a truly useful study should include the whole spectrum of patients: women with low-titer aPL and those with high-titers, women with single aPL positivity, and those with double/triple aPL positivity, women with REM, and those with late and severe pregnancy complications such as preeclampsia, eclampsia, and HELLP syndrome. The definition of each clinical outcome should be stringent; causes of pregnancy morbidity other than aPL should be carefully excluded; a large (it is hoped) sample size should allow assessing for the first time each outcome individually. This study should also envisage testing for antibodies against domain I of β 2 -GPI, phosphatidylserine/prothrombin complex, and phosphatidylethanolamine: These novel diagnostic and prognostic tools should lead to more accurate serological risk stratification 21 .
While conclusive data are awaited, it might be too soon to advocate the exclusion of women with REM from APS classification criteria. REM is not a severe life-threatening condition but surely provides an emotionally painful experience for a woman: In a context where little is known, the border between undertreating and overtreating can be subtle. However, we believe that the risk/benefit ratio favors the treatment option, because the likelihood of therapeutic success is high, with minimal side effects and low costs. In other words, we find it preferable to run the risk of "fishing" for patients who would potentially benefit from treatment options.
